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Integrated luminosity seen by experiments from 1993 to 1999
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lStandard Model Higgs Limitl Sepk F,99

To set limits on Higgs mass hypothesis, look at C'Ly:

'I'IlITll‘l]l'IllT'I"lllIIlIIl!1[!'

Observed Limit

i lIIIiIIIJlIlllllll
0 9 o 21 98 100 102 lod 106 lo8 110

m(GeV/c’)

For all combination methods,
all my < 102.6 GeV/c*, CL; <0.05.

Therefore, a limit on the Higgs mass is set:
ImH > 102.6 GeV/c* @ 95% C.L.I
(with 102.3 GeV/c” expected)

Sept. T, 1999 LEP Higgs Werking Growp Status Report (page 17} Peter Mchamara
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Minimal SUGRA: the LSP mass limit

Lower limit on h‘L‘ - Minimal SUGRA
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Figure 1t Sensitivity of the Standard Model Higgs searches at LEF and the Tevatron {for
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Figure 1911 Invariant mass distribution, m,5 of

events with a Higgs-boson mass of 100 GeV above
the summed background (see text), for an integrated
luminosity of 100 fb-1 (30 fb~1 with low-| oper-
ation and 70 fbr1 with high-luminosity ). The
points with emor bars represent the result of a single
experiment and the dashed line represents the back-
ground distribution.
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tagged b-jet pairs in fully reconstructed ftH signal boson mass of 120 GeV.
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Expected observability of Standard Model
Higgs in CMS with 105 pb™
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Figure 18-45 Relative precision Amy/my,; on the
measured Higgs-boson mass as a function of my,
assuming an integrated luminosity of 300 b1, The dif-
fersnt open symbols comespond 1o differsnt Individual
‘channels. The black triangles (black circles) come-
spond to the combination of all channels for an overall
uncertainty of 0.1% (0.02%) on the absolule scale of
the EM Calorimeter.
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Explorable domain of mg, m, ., parameter space
in g, g seaches in n leptons + m.“._ﬁ_ +Z2jets
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Dilepton structures in mSUGRA
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Same flavor opposite sign dileptons

Domains of visibility of "edge structures”
in mSUGRA at tanp = 35
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h — bb production
in massive § and § cascade decays

mSUGRA )
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Domains of visibility of h > bb in mMSUGRA
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Figure 2085 El** distribution for SUGRA Point 5 Figure 20-86 Total Jet multipiclty (pi#t> 15GeV
in the case of conservation (shaded histo- mmmm[mmsﬂ{
gram) and R-parity violation (empty histogram). parity viclation at SUGRA Point 5. The jets are recon-
structed using a topalogical algorithm based on joining

neighbouring cells.

ground are also shown separately (HTLH"-';)
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Table 20-6 Results of fits of the minimal SUGRA model to the measurements for Points 1 and 2 listed in

Table 20-5.
Parameter Low-L High-L Ultimate
my 400+ 100 GeV 400 100 GeV 400 + 100 GeV
my s 400 + 10 GeV 400+ 8 GeV 400+ 8 GeV
tanB (Point 1) 2,00 +0.08 2.00£0.08 2,00 £ 0.02
tanB (Point 2) 10.0£2.0 100£2.0 100+12
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Figure 1: (o) The basic processes of the Standard Model: e*e™ annihilation to pairs

of fermions and gauge bogons,

The eroes sections are given for polar angles between

10° < 8 < 170° in the final state. (b) Elastic/inelastic Gomplon scallering and -y
reactions. /5 is the invariant ey and 7y energy. The poiur angle of the final state
particles is resiricled os in (a); in addition, the invariant yp*p~ and gf masses in the
inelastic Complon processes are restricled lo M, > 50 GeV.
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Figite 12: Simulation of the detection of the Higgs boson in the process
e*e= —s Z°K®, from [42). The varlods hutehed peaks should the signal
expected for & serles of values of ihe Higps boson mass from 80 GeV
ta 140 Ge¥. The A® is assumed Lo decay dominantly to b5; the three
figures show the cases of &% decay to (a) o, (b) I*1°, and (€} ¢F. The
dushed and eolid unhaiched peaks dhow the standard model background
without and with a b lifetime cal. The simulation assumes 30 (b~" of
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Higgs Branching Ratio Determination
for my = 120 GEU!CE and 500 fb~!
Channel | o(prom =X)L} /BR | 6(BR(H — X)/BR’
—bb | +0.011 | £0.008 | £+ 0.024 | + 0.024
H® ez | +£0.134 | £0.080 | &+ 0.135 | =+ 0.083
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4 Accurate measurement allow to determine the

| Higgs decay width with good accuracy, to distinguish
a MSSM h° boson from the SM H? boson and to
indirectly determine the A° mass up to 700 GeV/c*
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Higgs Studies at the e*e~ Linear Collider-
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SPe 20.9.77 kK MEbrea

CLIC Parameters

AN

Beam param. at LP, Eu: 0.5TeV 1TeV 3TeV 5TeV
Luminosity (10*c¢m-1s1) 0.5 1.1 10.6 14.9
Mean energy loss (%) 3.6 9.2 32 40
Photons /electrons 0.8 1.1 2.2 2.6
Rep. Rate (Hz) 200 150 75 50
10? ¢* / bunch 4 4 4 4
Bunches / pulse 150 150 150 150
Bunch spacing (cm) 20 20 20 20
H/V g, (10®rad.m) 188/10 1487 60/1 5811
Beam size (H/V) (nm) 196/4.5 12327 40/0.6 27/0.45
Bunch length (pum) 50 50 30 25
Accel.gradient (MV/m) 100 100 150 200
Two linac length (km) 7 14 27.5 35
Power / section (MW) 116 116 231 386
RF to beam effic. (%) 35.5 35.5 26.6 19.4
AC to beam effic. (%) 14.2 14.2 10.6 7.8
AC power (MW) 68 102 206 310
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PARAMETERS
c of m Energy GeV 3000 | 400 100
p Energy GeV 16 16 16
p's/bunch 103 2.5 | 25 5
bunches/fill 4 4 2
rep rate Hz 15 15 15
p power MW 4 4 4
p/bunch - 10" 2 2 4
Jt power MW 28 4 1
wall power MW 204 | 120 81
collider circ m 6000 | 1000 300
min depth (~) m 300 | .7 01
rms dp/p % 16 | 14 | .12 01 003
IS €p w mm mrad | 50 50 85 195 280
g* cm D3 | 23 4 9 13
Ty cm 03 | 23 4 g 13
o, spot pm 32 | 24 82 187 270
tune shift 0.043 |0.043| 005 0.02 .015
luminosity _ cm-—2sec |5 10% | 10 | 1.210% 2105 10%
cof mdE/E 107° 80 | 80 80 7 2
Higgs/year  10° year™ 1.6 4 4
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2.3. S-CHANNEL HIGGS PHYSICS 25
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Figure 2.4: The effective cross section, 7, obtained after convoluting
oy with the Gaussian distributions for B = 0.01%, R = 0.06%, and

R = 0.1%, is plotted as a function of /5 taking my = 110 GeV., m.mu____._.__r; 52503
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Some possible MSSM Higgs signals
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2.4. PRECISION THRESHOLD STUDIES : Ek
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Pigure 2.8: The threshold curves are shown for u*p~ and e¥e™ machines
including ISR, and with and without beam smearing. Beam smearing has
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threshold region Is significantly smeared. The strong coupling is taken
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following Hefs. [18, 19] neglecting squark miving; SUSY decay channels
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